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FOR

Pride

MeasurementsofPoisson’sratioshavebeenmadeinthreeorthogonal
directionsonaluminum-alloyblocksincompressionandonstaitiss-steel
sheetinbothtensionandcompression.Thesemeasurements,aswellas
thoseobtainedbydensitydeterminations,showthatthereisnopermanent
plasticchangeinvolumewithintheaccuracyofobservation.A methodis
suggestedwherebya correlationmaybeeffectedbetweenthemeasuredindi-
vidualvaluesofthePoisson’sratiosandthestress-straticurvesforthe
material.Allowsncemust’bemadeforthedifferenceinthestress-strain
curvesintensionandcompression;thisclifference,whereveritappears,
isaccompaniedbysignificantchangesinthePoisson’sratios.

INTRODUCTION

Probablytherehasneverexisteda blockofmetalinwhichallthree
stress-straincurvesintheprincipsldirectionswerepreciselyidentical.
Mostmetals,eveniftheyappeartobeisotropicintheelasticregion,
hardlyeverstrain-hardentoexactlytheseinedegreeinalldirections.
Theveryprocessbywhich the blockwasfabricatedalmostalwaysinsqres
thatthepropertiesinonedirectionwillbedifferentfrcuntheproperties
insomeotherdirection.Thisconclusionisborneoutbyrecenttestson
sixaircraftmaterials,allofwhichbecemeamisotropicintheplastic
range(ref.1). Theresultisthat,eventhoughYoung’smodulusand
Poisson’sratiomaybeindemndetiofdirectionwhenthemetalisstressed
elastically,anisotro~willapparwhenthemetsLisstressedplastically.
Theeffectofthisanisotromistodistortthebehaviorofthemetalin
theplasticregionfromthatpredictedontheusualbasisofisotropy.
Thedifferencesarenotsmall;errorsof50percentormoreinstrains
wouldnotbeunccmnonwhenanisotro~isneglected.

SeveralinvestigatorshqvemademeasurementsofthePoisson’sratios
foraircraftmaterialsintensionwhenstressedintotheplasticrange.
Thesixaircrsftmews insheetformstudiedinreference1 all.exhibited
anisotropy;thatis,thePoisson’sratiosvariedwithdirectioninthe
planeofthesheet.Thevaluesrangedfromaminimumof0.222formag-
nesiumtoa maximumof0.768forcommerci~puretitanium.

. . . . . .-_— — .-.



2 NACATN3736

Jackson,Smith,andIankford(ref.2)studiedtheanisutropyof
sheetsteelintheplasticrangeandmeasuredthefourPoisson’sratios -

.

associatedwiththetwoprincipaldirectionsintheplaneofthesheet.
Theirprimaryinterestwasinextensionofthetheoryofplasticityto
includetheeffectsofanisotropy,butoneoftheirconclusionswasthat
theratioofthetwovaluesofPoissontsratioforeachloadingcondition
wasa constantinthefsrplasticrange.

Theplasticanisotropyofthick2024-T4aluminum-alloyplatewas
studiedby_er andSachs(ref.3). m platewas.sufficientlythick

( )
1*inchessothatstress-straincurvescouldbeobtainedfromspecimens
cutinthethicknessdirection.ThesixPoissonssratiosassociatedwith
thethreeprincipaltiectionsweremeasured..Theconclusionwaslikewise
reachedthattheratioofthetwoPoisson’sratiosforanyoneloading
conditionwasa constantinthefarplasticrange.~r andSachs
calledattentiontothefactthatthestress-straincurvesdifferedcom-
parativelylittleinthethreeprincipaldirections;thisconditionindi-
catedthatstress-straincurvesinthemselvesarenota reliableguideto
theamuuntofanisotropypresent. ,,

McEvilyandHughes(ref.4)haveshownthatPoissontsratiointhe
plasticrangecanbecomputedfroma knowledgeofthecrystallographic
anisulnmpyandtheslipsystems”presentinthecrystals.Fromanengi-
neeringpointofview,itismoreconvenienttouse,instead,thestress-
straincurvesforthematerial,whichreflectthestatisticaleffectof
thecrystallographi~anisotropy.

Theseexperimentalstudies,althoughyieldingdatacd’considerable
interest,werenotsufficientinthemselvestoprovidetherequiredcor-
relationbetweenthePoisson’sratiosandthepropertiesofthematerials
asshownbytheirstress-straincurves.Theabuveconsiderationsledthe
NationalAdvisoryCommitteeforAeronauticstodevisea seriesofmeas-
urementsofPoissonlsratioswhichwouldbe sufficientlycmpletetoindi-
catetheconnectionbetweenthestress-straincurvesintheprincipal
directionsandtheamountofanisotropyasevidencedbythevaluesofthe
Poisson’sratios.Thesetestsincludedcompressionloadingaswellas
tensileloadingandwerenutconfinedtosheetmaterials.InthiswayIt
washopedthatenoughinformationaboutthematerialschosen,namely,
2024-T4sluminumalloyand301stainlesssteel,couldbe obtainedtouver-
comethedeficienciesofthetestsreportedintheliterature.

.
Thepresentrep- givestheresultsofthetestsandsemiempirical

formulaswhichconnectthevaluesofthePoissm’sratioswiththestress-
strdncurvesfm thematerisD.

.—. - ___ — .— ——- .— — -— —-..—— —--- . ——_--—_
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SYMBOLS

coordinatedirectionsoforthutropy

strain

stress
.
Young:smalulus

Poisson!s

Poisson’s

auxiliary

ratioinplasticrange

ratioinelasticrange

functionsdefinedina~endix

secantmodulus

Subscripts:

c ccxnpression

t tension ‘

X>YJz on e, 6,and E, syniboIs denutedirection on p and v,
firstsubscriptdenotesloadingdirectionandsecond-sub-
scri@denotestransversestraindirection

mmmmmuw PROCEDURE

Whenanexperimentalprogxmtopravideaccuratedataon.plastic
anisakmpywasplanned,specimenswererequtc’edwhichwouldpermitaccu-
ratelongitudinalandtransversestrainmeasurementintheelasticand
smallplasticstrainregion.

Sixcompressionspecimens(1inchby1 inchby3 inches)weremachined
fran 1-inch-thickplateof2024-!c4aluminumalloy.Duplicatespecimens

%
weretakenwiththe3-inchaxisparalleltoeachofttieeprincipaldirec-
tions:thedirectionofrollingfortheplatehereafterisreferredtoby
thesubscriptXj the directionperpendiculartotherollingdirectionbut
intherollingplaneishereafterreferredtobythesubscriptYj ad the

directionperpendiculartotherollingplaneishereafterreferredtoby
thesubscriptz. Orientationwasmaintainedbykeepingthecoordinate
systemoftheoriginalplatescribedonthefacesofthespecimensthrou@-

1 ~ch diameterbyoutsllstagesofmachining.Sixtensionspecimens,~

....-. ___ ____ — —.. -..—— . .



4 NACAm 3736

~ incheslonginthetestsectionwithanoveralllengthof3 inches,

weremachinedfromthesame2024-9!4alminum-alloyplatewiththesame
orientationasthecompressionspecimens.

Tensionandcompressionspecimensmachinedfrcmtype301stainless-
1 inchthickwereofa differentconfiguration.Inthesteelsheet—
16

planeofthesheet,-sixrectangularcompressionspecimens(2.52incheslong
by0.80inchwide)weretakenpmel tothex-axisandsixparallel
tothey-sJ&. Thesespecimensweretestedina fixturewhichsupported
thesidesagainstbucUn. Twotensilespecimensweremachinedfromthe
flatsheetinthex-directionandtwointhey-direction.Thesespecimens

1 inchwideby& ficheslonginthetestsectionwithanuverallwere~
c

lengii of~ inches.

7Forty-sixrectangularpieces~
stainless-steelsheettobeusedin
pressionstress-straincurveinthe
pieceswerez%ibbedlightlyuverNo.
andsurfaceirregularities.

inchby1 inchweremachinedfromthe
a stacktesttodeterminethecom-
z-direction.Theflatsofthese .
kOOsandpapertoremuveedgeburrs

.

Specialstrain-measuringequipmentemploy&glinesxvariable-
differentialtransformer-typegageswasdesignedforthesetestssothat
accuratedirectmeasurementofstraininanydirectioncouldbemade.
Figure1 showsa tjpicalinstrumexrtationforthealuminum-alloycompres-
sionblocks.Displacementsinthedirectionofloadingwerepickedup
bytwoextensometerswithknifeedges.Displacementsperpendicularto
thedirectionofloadingwerepickedupbytwotransverseextensometers
withgagepoints.Theextensometersweresuspendedintheirproperposi-
tionsandheldagainstthespecimenwithlight,elasticclampingforces.

Electricaloutputfromthetransformerunitspropmtionaltogage
pointdisplacementwasamp13fiedandfedintoamultichsmnelrecorder.
Continuousrecordswereobtainedoflqadandindi@dnalstrainssiuniLta-
neously.Thisinstrumentationpermittedtherecordingofstrainreading6
ofO.OCOOlinchperinchwitherrorsoflesst~ *2percent.

Noattemptwasmadetomeasurethetransversestrainsonthe~-inch-

diameteraluminumtensilespecimens.Thedisplacementsinvolvedwere too
smaUtobemeasuredwiththessmedegreeofaccuracyasthecompression
teststrainswithouta completeredesignofthestrain-measuringeqyip-
ment.Howaver,strainsinthedirectionofap@iedloadwaremewed in
thesamewayasinthecompressimtestsamdwithcomparableaccuracy.

Instrumentationforthesta-ss-steelshee~specimenswassimilarto
thatforthealuminum-alloycompressiontests.Figure2 isa photographofa



NACATN3736 5

typicalcompressiontestona sheetspecimen.Imgitudinalstrainswere
measuredbythesaneknife-edgeextensometersmountedontheedgesofthe
specimenwhichextendslightlybeyondthesidesupports.Transversedis-
placementwasmeasuredbya singlegage-pointextensaneteralsomounted
ontheedgesofthespecimen.Noattemptwasmadetomeasurethetrans-
versedisplacementsinthez-directionbecauseoftheirextremelysmall
magnitude.

Measurementscomparabletothosemadeincompressionwerealsomade
intensiononthestainless-steelsheet.Againnoattemptwasmadeto
measurethedisplacementsinthez-direction.

Fourlmife-edgeextensometerswereusedtomeasurestrainsinthe
directionofloadingonthestackcompressiontestforthestainless-
steelsheetinthez-direction.A smallinitialloadhadtobeplaced
onthestacktoholditinplacewhiletheextensometersweremounted.
Notransversedisplacementsweremeasuredineitherdirectiononthe
stack.Imdswereappliedinstandardhydraulictestingmachineswith
errorsoflessthan*0.50percent.

Thetotalvolumeofthealuminum-alloycompressionspecimenswas
determinedbeforeandaftertestinginordertocheckontheemount,if
aIly,Ofplasticvohne change.Thevolumedeterminationwasobtained
byweighingwitha precisionanalytical.bfice. Weightsofthetest
specimensinairandsubmergedindistilledwaterweretakenandcorrec-
tionsweremadeforairtemperature,watertemperature,andweightof
supportingwire.Specimenwei@rksinairwereoftheorderofmagnitude
oflk(lgramsandweredeterminedonthebalancetoa leastreadingof .
0.0001grsm.Theaccuracyofthebalancewasestimatedtobeapproxi-
mately0.0020grsm.

FORMUIASFORTHE-SUMSCWTHEPOISSON’SRATIOS

Considera blockofmetalwhichisisotropicintheelasticrange
andthusinthisrangepossessesa singleehsticmodulusE anda sin-
glePoissontsratiov. Whenthisblockisstressedinsmnedirection
(forexample,thedirectionof x)bya stressUx intheplasticrange,
theelasticmodulusE becanesthesecantmodulusEx,andtheelastic
Poisson’sratiov byvirtueoftheplasticanisotropysplitsintotwo
plasticPoissonIsratios&and~. (Thedirectionsof x, y,
and z aretakentobetheprincipaldirectionsoforthotropy.)

Thestress-strainrelationswhichdescribethissituationare

. . .. --.— - — .—. —.—— — -—._— .— ..—. . —.. —..
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where~,

Additionof

(1)

~-~z arethestrainsintheX-,y-~endz-directions.

theseequationsgives

Ex+~+Gz .(L%-+ (2)

But ~+~+ez isthechangein

elastic,and

Whenthetwoexpressionsforvolume

volume,whichisassumedtobealways

1-2V= — ax (3)
E

changeareequated,thereresults

1 1-2V.-— (4a)
Ex E

Forloadinginthey-orz-directions,twosimilarequationsareobtained:

%z+b=~-e (kb)
?Y~E

%x+vzy=l 1-2V—-— (4C)
E= Ez E

~ theblockshouldhappentoremainisotropicwhenstressedinto
theplasticrangep= = I.Lz= P W Ex= ~ = Ez= Es; eWtion (la)

thenbecomesa formulaforthecomputationofPoisson’sratioforan
isotropicmaterialandis

Thisformulahasappeared

1 () Es
Y ~- *-VT= (5)

inreference5.

,

.

— —. .
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RESUIWSANDDISCUSSION

7

Stress-firainCurves

Figure3 presentsbothcompressionandtensionstress-straincurves
forthethreedirectionsofloadingon2024-T4aluminum-slloyplate.The
curvesrepresenttheaverageofthetwotestsineachdirection.Maxi-
mumstressdeviationfromaveragewaslessthan0.50percent.

Compressionandtensionstress-straincurvesfortype301stainless-
steelsheetaregiveninfigure4. Thesolidcurvesrepresentaverages
ofsixtestseachinthex-andy-directionsincompressionandtwotests
eachinthex-andy-directionsintension.Maximumstressdeviation
fromaveragewaslessthan3~ercent.Inordertoobtainthestress-strain
curveinthez-direction,46piecesofthematerialwerearrangedh a
stack.Eventhoughtheinitialstrainswerewidelyd~erentatdifferent
partsofthestack,theaveragestrainsgaveanelasticmodulusinthe
z-directionwhichdifferedfromtheelasticmoduliinthex-andinthe
y-directionsbyonly2percent.Atlargerstrains,thestraindistribu-
tionbecameuniform.Sincethestrainsweremeasureduver16pieces,it
isfeltthattheresultingmaterialisrepresentativeofthez-direction.
Thez-curveintensionwascomputedtoaccompanythez-curveincompres-
sionbyamethoddescribedintheappendix.

Poisson’sRatioMeasurements

Thesolidcurvespffigure5 showtheaverageoftheexperimental
valuesofthesixPoisson’sratiosforthe2024-T4aluminum-alloyblocks
incompression.Thefirstofthetriplesubscriptsdenotesthedirection
ofloading;thesecond,thedirectionoftransversestrainmeasurement;
andthethird,whethertheloadingwascompressionortension.The“solid
curvesoffigure6 showtheaverageoftheexperimentalvaluesofthefour
Poisson’sratiosintheplaneofthe301stainless-steelsheet.Thedashed
curvesinfigures5 and6 showvaluesofPoisson’sratioccmputedbya—
methodsuggestedintheappendix.

MeasurementsofVolumeChange

Themeasurementofvolumechangeasa resultof
wasmadeintwoways:bydirectmeasurementwithan

plasticstraining
micti balance,

andindirectlybya testofthevalidityofequations(4)whichwere
derivedonthebasisofnovolumechange.

Thedirectmeasurementsindicateda permanentchngeinvolumewithin
theaccuracyofmeasurement(0.01percent)andthuscannotbeconsidered

. . . . ..— . —_ .—..———..- . . . ____ . . . .,.
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asshowinganypositivechange.TheseresultsconfirmthoseofSmith
(ref.6),whoobserveddensitychangesinsixmetalsfol.lowingtheappli- ‘
cationoflargecompressivestress.Thechangesprovedtobeoftheorder
ofa fewhundredthsof1 percent,andduplicatetestssometimesresulted
inpositive,andsometimesnegative,changes.Permanentvolumechanges
wereconcludedtobenegligiblysmall.

Figure7 showsa comparisonofexperimentalandcalculatedvolume-
changefunctionsfor202k-Thaluminum-alloyblocks.Thepointsrepresent
valuesoftheleft-handsideofequations(4),ofwhichalJ-quantities’are
experimentallydetermined.Thecurvesgivevaluesoftheright-handside
ofequations(4),ofwhichaU quantitiesarecomputedfromthestress-
straincurvesandfromtheelasticconstants.Itmaybeconcludedthat
equations(4)holdwithveryQighaccuracyandthattheunderlyingassump-
tionofnoplasticvolumechangeisstrictlyconfirmed.

DiscussionofCross-RelationsAmongRatiosof

Poisson’sRatiotoModulus

Figure8 showstheresultofcomparingthesum
,,

withthesm
.

Pyxc + Wyxt
v—

yc ‘W
atthesamestress.(Othercriteriabesidesequalityofstressare,of
course,possible.) Itisseenthatthetwosumsarenearlyequaleven
thoughtheindividual.termsvarywidely;thatis,

A relationsimilartotheprecedingrelationisfound@ thelineartheory
ofelasticityforamaterialwhichisel.asticaUyorthotropic.If,for
example,thematerialpossesseselasticmoduli~ and ~ inthex-
andy-directionswithcorrespondingPoisson’sratiosVW d ‘w’ ‘hen a

Vv—=%
ExEy

— — .— .
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Becausenodistinctionhasbeenmadebetween
the
for

equationcontains
theplasticcase.

onlytwotermsinstead

9

compressionandtension,
offourasintherelation

CONCLUSIONS

MeasurementsofPoissonfsratioshavebeenmadeinthreeorthogonal
directionsonaluminum-alloyblocksincompressionandonstainless-steel
sheetinbothtensionandcompression.Fromthesemeasurementsthe
lowingconclusionsmaybemad=:

1.Thereisnopermanentchangeofvolumeinthe
stressingintotheplasticrange.

2.ForaJIYoneplaneoforthotropy,forexsaq?le,

metalstested

the~-plane,

fol-

after.

thesum
ofthevaluesoftheratioofPoissoncsratiotoYoung’smod~us %#x ..
incmnpressionandintensionisequaltothesumofthevaluesofthe
ratioofPoisson’sratiotoYoung’smodulus~~ incompressionand
intension.Thisequalityrepresentsanextension”ofa similarrelation
foundformaterialswhich.areorthotropicintheelasticrange.

3. ThecorrelationofthevaluesofthePoisson’srat~oswi.ththe
stress-straincurvesassuggestedinthispaperwillpres&ablybesub-
jecttofut.yretestingontheseandonothermaterials.Sucha“correla-
tion,however,appearstobepossible.

LangleyAeronauticalLaboratory,
NationalAdvisoryCommitteeforAeronautics,

-y Field,Vs.,April26, 1956.

- . . ... . - _ . . .- _ ___ _.. - _ _- -— - .-— _I — -. —
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AIZPENDIX
.

SUGGESTEDFORMULASFORPOISSON~S RATIOSFORA

PIASTICKGIXOR!CEOTRQPICMATER12U

Theresultsoffigure7 showthat

1pxy+~ 1 1.2V
—-—

Ex ‘Ex E

%.+%=l 1-2V—-—
%%E

}.

. (Al)

p=+p J1 1-2V-—

whereE istheccmmonelasticmodulus,and ~, ~, and Ez aresecant .
mcduliinthex-,y-,andz-directions.

Furthermore,ifthematerialpropertiesdifferIncompressionandin
tension,figure8‘seemstoindicatethat,atthessmestress,

kcyc+
i-Xc

withsimilarequationsforthe

!ak=!k+!kk
Ext F’yc E@

W-pke andfoi’the

Theassumptionismadethat,if,afterloading

(A2) “
XZ-phIE●

inthex-direction,
thevalueof pW differs&mm the- of ~, itisbecausethe -
materialpropertiesinthey-directionareclifferentfrcuntheproperties
inthez-direction.Thisassumptionisgiveninanalyticalformas

wheref isa functionalsynibol.Thedifference
+

ofthesmountoforthotropypresent.

(A3)

-. .-. —. —— ...._
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Whenthepmpetiiesincapressionaredifferentframthoseinten-
sion,thepreced~relationsmaybeextendedtotakeaccountofthe
differenceinpropertiesasfollow:

1

( 3]
%cyc= 1 Z“-v:fl
rxc %C E % ~:

1
~xzc ( )11 Uv-fl —-—
‘=2EXC EExC Eyt ~:t

Pxzt=l *
- .V /1( )J,—.——-—-—~ Zmxt E % ‘Zc

Eightsimilarrelatiommaybewrittenforloading‘inthey-and
z-directions.

(A4)

Substitutionofexpression(Ah)intoequation(A2)givesforthe
Xy-plane

–=&+w+”%yc + %@
Exc EM

+f$-&)+f(~-&) (AX]

similarly,

m -—-f’(&&-)-f(&~ (Am,Pyxc+&=ll+l_ 1-E2V
Eyc %2c~

forloadinginthey-direction.Theseexpressionswillbeequal.provided

f(m)=~

wherem representsanyoneofthefourmodulustifferences.

Whenthese
. tions(A3),the

!.

valuesofthef-functionsareintroducedintoequa-
# ratiostakethefo~

. .---- .--. ---— — —- —-- ———-——— ‘———” —-.. —
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1
%czC=ll 1 & z-v
P k-—-—

2 )
-—

xc xc Ey-t+%t E

1&yzc_~~+ ~ --v

& )
2-— -—

Eyc2c%t LE.

w (E “L-v
Zxc -.1 1 ) 2-—- —
rZc 2.Zc+a & E

~zYc

k )

1
.1 1 --

2V
r

~+~ -—
Zc 2 zc%Eyt E

%-11 ( )
1—-
2V-—

Ed 2Eti+&-~ E

(

lV
‘X2-t1“1

)

--
2-—- —— -—

‘=2 Eti.% ;C + E~c E

b
lVLxbll+l )
--

1 2—=— — -—
Ezt 2 Zt ~-~ E

(
lV)J~=LL- -—--2

z 2Ezt +C+e E

(A6)

-1

-. . . .. — — .— . .—— —
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Theseformulasfortheindividualvaluesof p/E maynowbecoqared
withthevaluesobtainedfromthetests.Whenthiscomparisonismade,

it isfOunathat PxyC~d
rxc

a~ %— areoverestimatedEti

kzt— areunderestimated
Efi

bythesme smallamount

~c
are underesthatedand — ~ &zt

Eyc
— areoverestimatedbythesame
%

Pz~
— areoverestimatedbythesamesmallamountZ. HencethetrueEzt

expressionsforthe I@ ratiosareprobablyoftheform

LPxycllll ) $-V+*—a.—+ —- —-—
%(22 I?@ E.t B

[

hzcll—.-— -— )+Lx
%c 2% &+& E

kIJmcllll )—=-—+—-—-ti+z
EZc 2 Zc l?~ %~

(
Pzyclll

)
b z—.-—- —+—.—— -EZc 2E= ~ G E

L%yt11 1 1 ) ii--v—.-—+ —-—-
%2 ~ Ezc E ‘x

1
1

LWxztllll z-v+ x)—=-—-—+—-—
%tZ ~ Ezc E

L
Pyztllll+-vy

)
—.-—+ —-—-
%z’zc~~ (A7)
wll~+l

L )
-++y

—=- —-~zc G%2

k
P~ll

)
—.-— +—-—- ~-zEzt z zt kc &

L%vtlll ) L
—.-—- —+—- 2++2
EztZt %; J.

/

..-— — .__. .... .. . ____ ..— ------ .—. —- —— -—. ..— ._..
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Equations(Al)and(A2)stillholdforthismodifiedsetofrelations,
aswillbediscoveredbyinspection.Notethat,fromequations(A7), >.

.
Thisrelationwasusedtocomputethez-tensionstress-straincurvefor
thestainless-steelsheet.Valuesoftheleft-handsidewereobtained
fromfigure8 asthemeanofthetwocurves.Allthequantitiesonthe
right-handsideareknownexcept1P ~t,whichcouldnowbedetermined.
Fromthevaluesof vEzt,thez-tensioncurveinfigure4wasdrawn.

InordertodeterminethecorrectiontermsX,
lowingsetofconditionsmaybeimposed:

(a)ThefunctionsX, Y,and Z mustinvolve
becauseeachratiomustreducetoeqyation(5)when
isotropic.

Y,and Z,thefol-

differencesofmoduli,
thematerialis

(b)Thefunctionsmustbe symmetricalintensionandcompression;
otherwise,%/ E% couldnotbeaddedto &yt/%ctto@ve thecor-
rectresult.

(c)Thefunctioqsareofthenatureofcorrectiontermsandthus
mightbeconsideredasarisingfromthedifferencebetweenthestress-
straincurvesincompressionandtension(Bauschingereffect).Thus,
thefunctionsmightbe~ected todisappearintheabsenceofthe
Bauschingereffect.

(d)ThefunctionsshouldprobablyUsappearatlargestrains.

Foranx-loading,a functionofthe.form

(* -~)Xm+ )

&+&

isobtained.9?rialsoffunctionsoftblstypeshowedthattheygavethe
trendofthedatacorrectly;indeed,M

.“
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.

(ibk)-k-a

)
1 1e A.

E ‘~Zc

andthePoisson~sratiosforthealuminum-alloyblocksandforthestain-
lesssteelarecomputedfromthestress-straincurves,thedashedcurves
infigures5 and6 areobtained.Thetrendoftheexperimentalcurvesis
fairlyweld.duplicated.Asmoredataonwidelydifferentmaterialsaccu-
mulate,modificationsoftheseformulasmaybesuggestedbythedata.

Atlargestrains,thePoissontsratioswouldbeapproximated
formulas:

bythe

.. —___ ..___ ___ -—. - --—. —————- .... .
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.

Ifthestress-straincurvesaresuchthat,forexample,%@Yc
and ~ /Ezctendtobecomeconstantsatlargestrains,itiseasyto
seethereasonthat &/~t wouldalsobecomea constantatlarge
strainsasreportedh references2 and3.

.

. .

...——. ——--— .— .. .. -. ----- ..-.
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